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(57) ABSTRACT 

A device for distributing recirculated gases to a component of 
an exhaust gas recirculation system. The device includes an 
inlet and an outlet for recirculated gases, an inlet port and an 
outlet port to the component, and a mechanism to reverse the 
stream of recirculated gases ?owing through the component. 
A device for cooling recirculated exhaust gases is equipped 
With a mechanism to reverse the stream of recirculated gases 
inside the exchanger. A method of recirculating exhaust gases 
includes cleaning the EGR system, Which is triggered by an 
electronic unit, and Which includes reversing the stream of 
EGR gases ?owing through an EGR cooling device. 

16 Claims, 4 Drawing Sheets 
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DEVICE FOR DISTRIBUTING 
RECIRCULATED GASES, DEVICE FOR 
COOLING RECIRCULATED GASES AND 
METHOD OF RECIRCULATING EXHAUST 

GASES 

BACKGROUND 

The present invention relates to devices for recirculating 
exhaust gases, called exhaust gas recirculation (EGR), and 
more particularly to EGR gas devices that have an EGR gas 
cooler. 

In order to improve the decontamination of exhaust gases 
of an internal combustion engine, use is made of exhaust gas 
recirculation into the intake, that is generally called an EGR 
circuit. Moreover, the use of speci?c coolers for these gases 
makes it possible to increase this decontamination still fur 
ther. 

HoWever, a major problem is that exhaust gas recirculation 
brings about considerable fouling of components that are 
located Within this EGR circuit. This is Why cleaning/decar 
boniZing steps may be carried out by completely opening the 
EGR valve (the EGR valve regulates the How of EGR gas 
Which is distributed to the intake) When the engine is on a set 
operating Zone. This method, described in application 
FR2833653, makes it possible to remove deposits thermally 
that accumulate in the EGR circuit. 

This fouling problem is not hoWever completely solved as 
regards the EGR cooler. The cooler is constantly operating, 
that is to say there is alWays a How of Water passing through 
the exchanger. What happens then is that the cooler is per 
fectly decarboniZed at the inlet When a cleaning phase is 
carried out, but the EGR gases that are constantly cooled are 
not hot enough to decarboniZe the EGR cooler completely, 
especially in the second half of the EGR Water/ gas exchanger. 
Document JP20043400099 relates to an EGR system of an 

internal combustion engine having tWo separate sets of cyl 
inders. This EGR system has the peculiarity of being able to 
reverse the How of exhaust gas circulating in the duct and 
consequently in the coolers, by modifying the exhaust gas 
pressures betWeen the ?rst and second set of cylinders. A 
major disadvantage is that it is necessary to have tWo separate 
sets of cylinders available in Which the exhaust gas pressures 
can be modi?ed. 

BRIEF SUMMARY 

The invention aims to solve the problem of fouling of EGR 
coolers. 

With this objective, the invention provides a device for 
distributing EGR gases, the device having an EGR gas inlet 
and an EGR gas outlet, an inlet port and an outlet port to a 
component, such as an EGR cooler, and means for reversing 
the How of EGR gases in this component. 

The invention also provides a cooler for recirculating gases 
that has means for reversing the How of recirculated gases 
circulating in the heat exchanger. 

The invention also provides a method for recirculating 
exhaust gases, the method including a step for cleaning the 
EGR circuit triggered by an electronic unit, the cleaning step 
including a step for reversing the How of EGR gases passing 
through an EGR coolant. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention and its advantages Will be better 
understood on reading the detailed description of an embodi 
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2 
ment taken as an example and in no Way limiting, and illus 
trated by the appended draWings in Which: 

FIG. 1 is a diagram of the distribution device according to 
the invention, 

FIG. 2 is a diagram of a U-shaped EGR cooler, 
FIGS. 3 and 4 are diagrams of the EGR cooler With means 

for reversing the How of recirculated gases, 
FIGS. 5 and 6 are variants of embodiments of the EGR 

cooler, 
FIGS. 7 and 8 shoW a variant of an embodiment of open 

ings and inlet and outlet chambers of the cooler. 

DETAILED DESCRIPTION 

FIG. 1 shoWs the device 1 for distributing gases recircu 
lated to a component (not shoWn) of the EGR circuit accord 
ing to the invention. 
The device 1 has an inlet el and an outlet s1 for recirculated 

gases, an inlet port e2 and an outlet port s2 to the component, 
and means for reversing the How of recirculated gases circu 
lating in the component. 
The means for reversing the How of recirculated gases may 

include a valve that is moveable in rotation. The valve may be 
represented in the form of a ?ap 3 pivoting on itself inside a 
cylinder formed in the device 1. The pivoting ?ap 3 thus 
divides the cylinder into tWo separate volumes. The inlet e1 
for recirculated gases emerges in the cylinder and is located 
facing the outlet s1 for recirculated gases. The inlet port e2 for 
gases recirculated in the component is de?ned on the cylinder 
betWeen the inlet el and the outlet s1, and is located facing the 
outlet s2. The position of the ?ap 3 de?nes the circulation of 
the flow of recirculated gases. 

The valve can move in rotation betWeen tWo positions. 
The ?rst position is represented in FIG. 1a. In this position, 

the ?ap is inclined at +45° (taken in the trigonometric direc 
tion in relation to an imaginary vertical axis). On the one hand 
it is the inlet e1 for recirculated gases and the inlet port e2 to 
the component that are in communication and, on the other 
hand it is the outlet port s2 to the component and the outlet s1 
for recirculated gases that are in communication. 
The second position is shoWn in FIG. 1b. In this position, 

the ?ap is inclined at —45°. On the one hand it is the inlet e1 
for recirculated gases and the outlet port s2 to the component 
that are in communication and on the other hand it is the inlet 
port e2 to the component and the outlet s1 for recirculated 
gases that are in communication. 

With reference to FIG. 10, the valve that is moveable in 
rotation may also possess an intermediate position making it 
possible to bypass the component, in this Way conferring a 
supplementary bypass function that is directly incorporated 
in the device. The ?ap is at 0° and there is then the How of 
recirculated gases that arrives from the inlet el and that is 
directed directly to the outlet s1 Without passing through the 
ports e2 and s2. 
The valve may also be of the proportional valve type. With 

reference to FIG. 1d, intermediate positions may therefore be 
de?ned (betWeen 0° and —45°, and in the same Way betWeen 
0° and +45°), for example in order partially to cool the recir 
culated gases When the component is an EGR cooler. 
The invention also concerns an EGR gas cooler that 

includes means for reversing the How of EGR gases circulat 
ing in the heat exchanger of the cooler. 

According to a non-limiting embodiment, the cooler is 
con?gured in a U. With reference to FIG. 2, the cooler 2 has 
a heat exchanger 4. The heat exchanger 4 corresponds to a 
closed chamber that is traversed by a plurality of tubes 5 
inside Which the recirculated gases circulate. The tubes 5 
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separate the recirculated gases from the cooling ?uid that 
?oWs in the exchanger betWeen an inlet port 11 and an outlet 
port 12 de?ned on the closed chamber. In this embodiment, in 
order to produce the U-shape, a separating partition 8 is 
disposed in the region of the volume 7 on an end surface of the 
exchanger 4. This partition 8 thus de?nes an inlet chamber 9 
for recirculated gases and an outlet chamber 10 for recircu 
lated gases that are substantially equal. A cover 6 for returning 
gases is disposed at the other end surface of the exchanger 4. 
The inlet and outlet for exhaust gases of the exchanger 4 are 
located on the same plane, separation being achieved by the 
partition 8. 

The means for reversing the ?oW of recirculated gases 
include a valve of the type previously described, that is to say 
With reference to FIG. 4, that consists of a ?ap 17 that pivots 
on itself inside a cylinder 18. The axes of the ?ap 17 and the 
cylinder 18 are coaxial. 

With reference to FIG. 3, the valve also includes a disc 13 
(or plate 13) covering the inlet and outlet of the cooler 2. The 
disc 13 closes the volume 7 ofthe cooler 2. This disc de?nes 
at least tWo openings e2 and s2, one e2 communicating With 
the gas inlet chamber 9 and the other s2 communicating With 
the gas outlet chamber 10. These openings e2 and s2 may be 
of the quadrant type, so as to cooperate With the positions of 
the ?ap 17. 

With reference to FIG. 4, Which shoWs the ?nal assembly 
of the cooler according to the invention, the axis of the ?ap 17 
is perpendicular to the disc 13. The cylinder 18 de?nes the 
inlet el and the outlet s1 for recirculated gases. Considering 
the ?ap 17 rotating in the cylinder 18, the inlet el and the 
outlet s1, the inlet port e2 and the outlet port s2, the principle 
Will be recogniZed again for the distribution of recirculated 
gases described above With the aid of FIG. 1. The difference 
lies in the production of the ports e2 and s2, since they are 
de?ned on the disc 13. The disc 13 forms the bottom of the 
cylinder 18, and it may be envisaged that the disc 13 and the 
cylinder 18 are made together in a single piece. 

FIGS. 7 and 8 shoW a variant of an embodiment of the 
openings and inlet and outlet chambers of the cooler. The 
partition 8 de?nes the inlet chamber 9' and the outlet chamber 
10'. These chambers are ?ared out on the side so that the edges 
109' and 110' have an angle of inclination With respect to the 
partition 8. The plate 13' covers the tWo chambers 9' and 10' 
and it de?nes tWo openings e'2 and s'2. These openings are 
offset on the sides by at least one half length of the pivoting 
?ap 17. This variant makes it possible to reduce pressure 
losses in order to promote the ?oW of recirculated gases, as 
shoWn in FIG. 8. This variant thus repeats the principle of 
FIG. 1, With openings offset With respect to the openings of 
FIG. 4. 

According to a supplementary feature, the valve may 
include means for increasing the precision of the distribution 
of the ?oW of gases recirculated at small openings thereof. 
According to a ?rst embodiment shoWn in FIG. 5, it is pos 
sible to add onto one end of the ?ap 17, a plate 19 perpen 
dicular to the ?ap 17, of Which the curvature matches that of 
the inner Wall of the cylinder 18. The plate 19 may for 
example have a triangular shape arched on the ?ap 17. The 
advantage of adding this plate 19 to the ?ap 17 is that it makes 
it possible to increase the precision of variations in the ?oW 
distribution at small openings in relation to the ?rst and sec 
ond positions of the ?ap 17. 

Another embodiment shoWn in FIG. 6 may be envisaged. 
The triangular shape may be divided into equal parts 20, each 
of the parts 20 then being positioned on one side of the end of 
the inlet e1 or of the outlet s1 emerging in the cylinder 18. 
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4 
These tWo embodiments permit greater precision over the 

control of recirculated gas ?oWs, betWeen those that are 
bypassed and those that are cooled (in the case Where a valve 
of the proportional type is used and by virtue of Which it is 
possible to regulate the temperature of recirculated gases), 
and better control over variations in the cooling of gases. 
The invention also relates to a method for recirculating 

exhaust gases, the method including a step for cleaning the 
EGR circuit triggered by an electronic unit. The cleaning step 
may commence for example When the temperature of the 
recirculated gases is su?icient to remove soot deposits, and 
this information may be provided by a temperature sensor of 
the engine. According to the invention, the cleaning step 
includes a step for reversing the ?oW of EGR gases passing 
through an EGR cooler. The reversing step may be triggered 
at the end of a predetermined period from the triggering of the 
cleaning step. 
The recirculation method may act directly on the means for 

driving the ?ap 17 of the recirculated gas cooler 2. These drive 
means may consist for example of an electric motor (or ser 
vomotor) that causes the axis of the ?ap 17 to rotate. The 
computer (not shoWn) may thus control the electric motor in 
order to cause the ?ap 17 to pivot from its ?rst to its second 
position and thus to reverse the ?oW of recirculated gases. 
This action, or ?oW reversing step, may proceed at the end of 
a predetermined time that is recorded in the memory of the 
computer. Provision may also be made to use other Ways of 
triggering this reversing step during the cleaning phase, by 
using for example temperature or pressure sensors, etc. 

The method may also provide a step for cleaning the valve 
represented by the ?ap 17 during this phase of cleaning the 
recirculated gas circuit. The computer may control the elec 
tric drive motor so as to make it perform at least one complete 
rotation in order to remove any soot deposits. 
The method may also control the ?ap outside a cleaning 

step by alternating, for example each time the engine starts 
again, the position of the ?ap betWeen the ?rst and second 
position. To this end, the method includes a step of reversing 
the ?oW of recirculated gases in the cooler at each neW engine 
start. An advantage of this feature is that natural fouling of the 
cooler is distributed in a more uniform manner in the region of 
the inlet and also of the outlet for recirculated gases. 

With all these elements, the computer may control the 
valve in the folloWing manner over an operating cycle of the 
engine: 

before the engine starts, putting the cooler in the bypass 
position, 

then, When the operating conditions are reached, (for 
example, When a threshold is exceeded for the tempera 
ture of the cooling ?uid representative of the heating of 
the engine) rotating the ?ap in order to put it either into 
the ?rst or into the second position. The position of the 
?ap is a function of the last of the tWo possible positions 
recorded by the computer. Or it can be put into an inter 
mediate position (in the case of a valve of the propor 
tional type) so as to perform controlled cooling, but still 
beside the position opposite the last position (?rst or 
second) recorded by the computer. 

triggering a cleaning step When the temperature of recir 
culated gases is suf?cient, or also even When another 
condition is ful?lled, as for example certain mileage of 
the vehicle, or again When a differential pres sure thresh 
old representative of fouling of the EGR cooler is 
exceeded. 

triggering of the step of reversing the ?oW in the cooler, at 
the end of a certain time. 
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The invention claimed is: 
1. A device for distributing recirculated gases to a cooler of 

an EGR circuit having a heat exchanger, comprising: 
an inlet; 
an outlet for recirculated gases; 
an inlet port and an outlet port to the cooler; and 
a valve to reverse How of recirculated gases circulating in 

the heat exchanger of the cooler, the valve being move 
able in rotation betWeen a ?rst position Wherein the inlet 
for recirculated gases and the inlet port to the cooler and 
the outlet port to the cooler and the outlet for recirculated 
gases are in communication, and a second position 
Wherein the inlet for recirculated gases and the outlet 
port to the cooler and the inlet port to the cooler and the 
outlet for recirculated gases are in communication. 

2. The device as claimed in claim 1, Wherein the valve that 
is moveable in rotation possesses an intermediate position 
enabling the cooler to be bypassed. 

3. The device as claimed in claim 2, Wherein the valve is of 
proportional type. 

4. A cooler for recirculated gases, comprising: 
a heat exchanger con?gured in a U shape; and 
a valve to reverse a How of recirculated gases circulating in 

the heat exchanger, the valve including a disc covering 
an inlet and outlet of the cooler and that de?nes at least 
?rst and second openings, the ?rst opening communi 
cating With a gas inlet chamber and the second opening 
communicating With a gas outlet chamber, and a ?ap 
pivoting about an axis perpendicular to the disc inside a 
cylinder, the cylinder de?ning an inlet port and outlet 
port for EGR gases. 

5. The cooler as claimed in claim 4, Wherein the valve 
includes means for increasing precision of distribution of the 
How of recirculated gases at small openings thereof. 

6. The cooler as claimed in claim 4, Wherein the valve 
includes a plate on an end of the ?ap to increase precision of 
distribution of the How of recirculated gases at small openings 
of the valve. 

7. The cooler as claimed in claim 4, Wherein side Walls of 
the inlet port of the cylinder are triangular to increase preci 
sion of distribution of the How of recirculated gases at small 
openings of the valve. 
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8. The cooler as claimed in claim 4, Wherein side Walls of 

the outlet port of the cylinder are triangular to increase pre 
cision of distribution of the How of recirculated gases at small 
openings of the valve. 

9. The cooler as claimed in claim 4, Wherein the heat 
exchanger includes a plurality of tubes inside Which the recir 
culated gases circulate. 

10. The cooler as claimed in claim 4, Wherein the heat 
exchanger includes a separating partition to divide the heat 
exchanger into the U shape. 

11. The cooler as claimed in claim 4, Wherein the axis of the 
?ap is coaxial With an axis of the cylinder. 

12. A method for recirculating exhaust gases, comprising: 
cleaning an EGR circuit triggered by an electronic unit 
When temperature of the recirculated gases is suf?cient 
to remove soot deposits; and 

the cleaning including reversing How of EGR gases pass 
ing through an EGR cooler by rotating a valve from a 
?rst position Wherein an inlet for recirculated gases and 
an inlet port to the cooler and an outlet port to the cooler 
and an outlet for recirculated gases are in communica 
tion to a second position Wherein the inlet for recircu 
lated gases and the outlet port to the cooler and the inlet 
port to the cooler and the outlet for recirculated gases are 
in communication. 

13. The method as claimed in claim 12, Wherein the revers 
ing is triggered at an end of a predetermined period from 
triggering of the cleaning. 

14. The method as claimed in claim 12, further comprising 
reversing the How of recirculated gases in the cooler each time 
an engine that produces the exhaust gases starts again. 

15. The cooler as claimed in claim 6, Wherein the plate is 
curved at a curvature that matches a curvature of an inner Wall 
of the cylinder. 

16. The cooler as claimed in claim 6, Wherein the plate is 
triangular. 


